c-Myc-driven glycolysis via TXNIP suppression is dependent on glutaminase-MondoA axis in prostate cancer.
Oncogenic c-Myc-induced metabolic reprogramming triggers cellular dependency on exogenous glucose and glutamine. Understanding how nutrients are used may provide new target for therapeutic intervention. We previously provided an alternate route to c-Myc-driven glucose metabolism via the repression of thioredoxin-interacting protein (TXNIP), which is a potent negative regulator of glucose uptake. Herein, we demonstrate that c-Myc suppression of TXNIP is predominantly through the activation of glutaminolysis via glutaminase (GLS1) in prostate cancer cells. Glutamine depletion blocked c-Myc-dependent reductions of TXNIP and its principal regulator MondoA transcriptional activity. Further, GLS1 inhibition by either siRNA or CB-839 resumed TXNIP expression that was repressed by c-Myc. The TXNIP promoter with mutant E-Box region, which was recognized by MondoA, failed to respond to c-Myc or GLS1, indicating c-Myc repression of TXNIP by GLS1 is predominantly through the blockage of MondoA activity. Especially, ectopic TXNIP expression decreased c-Myc-induce glucose uptake and lead to a broad range of glycolytic target gene suppressions. Thus TXNIP is a key adaptor for c-Myc-driven aerobic glycolysis. Supporting the biological significance of c-Myc and TXNIP, their reciprocal relationship are correlates with patient outcome and contributes to the aggressive phenotype in PCAs.